While the formocresol pulpotomy has enjoyed long-term clinical use and success, concerns over its toxicity and mutagenicity have prompted research into other pulpotomy techniques. The purpose of this study was to prospectively compare electrofulguration pulpotomies versus formocresol pulpotomies in children vital primary molar teeth. Electrofulguration and formocresol pulpotomies were completed on 40 primary molars in 20 children aged 4 to 8 years. Each child had one molar treated by electrofulguration pulpotomy and another molar by formocresol pulpotomy. Teeth were evaluated clinically and radiologically after 1, 3, and 6 months. After 6 months postoperative observation time, the clinical and radiographic success rates for the electrofulguration group were 95% and 85%, respectively, and for the formocresol group, 100% and 90%, respectively. There was no statistically significant difference between the two groups, either clinically or radiographically.
Introduction
Vital pulpotomy is considered a one-stage procedure and is defined as "the surgical amputation of the coronal portion of an exposed vital pulp as a means of preserving the vitality and function of the remaining radicular portion". Many pharmacotherapeutic agents have been used when performing pulpotomies of primary teeth. Formocresol has been a popular material of choice for use in the pulpotomy procedure, mainly because of its ease in use and excellent clinical success. Yet, despite its excellent clinical success rate, the formocresol pulpotomy has come under close observation because of safety consideration [1] [2] [3] [4] [5] . Other medicaments, such as glutaraldehyde, calcium hydroxide, collagen and ferric sulfate, have been suggested as possible replacements for formocresol. Success rates have varied with the agent used and the particular study, with several medicaments contributing to favorable results [1, 6] .
The use of electrosurgery as a nonpharmacological pulpotomy technique has been well-documented and has proven to have merit [1, 2, 7] . The self-limiting, pulpal penetration is only a few cell layers deep. There is good visualization and homeostasis without chemical coagulation or systemic involvement. It is less time consuming than the formocresol approach [8] .
Aim of the Work
The aim of this study was to compare the clinical and radiographic success of the electrofulguration and formocresol pulpotomy technique used on human primary molar teeth requiring vital pulp therapy secondary to carious involvement.
Materials and Methods
This study was carried out on forty primary molar teeth of twenty children, with an age that ranged from 4 to 8 years, and a mean of 6.2 years. The children were selected from the Pediatric Dental Clinic, Faculty of Dentistry, Alexandria University, Egypt. Each child had two lower or upper primary molars indicated for pulpotomy.
Teeth were selected based upon the following criteria: i) Symptomless, carious exposure of the vital pulp.
ii) No clinical or radiographic evidence of pulpal degeneration.
iii) Possibility of proper restoration of primary molars.
The children were free from any systemic diseases.
This study was conducted in compliance with all policies of appropriate patient care at Alexandria University. Prior to treatment, a written informed consent was obtained from the parents.
The materials used in this study were: The teeth were divided into two groups: Group I: Conventional formocresol pulpotomy (control group) (20 teeth).
Group II: Electrofulguration pulpotomy (experimental group) (20 teeth).
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Clinical Procedure
Following profound local anesthesia, rubber dam isolation, occlusal preparation and removal of caries, the roof of the pulp chamber was then removed.
Group I (Formocresol pulpotomy):
The coronal pulp was amputated with a sharp excavator and/or with a large slow-speed bur. Hemorrhage was controlled using dry sterile cotton pellets, then a five-minute application of formocresol was done. Zinc oxide eugenol (ZOE) dressing was placed directly on the radicular pulp stumps.
Group II (Electrofulguration pulpotomy):
The procedures for pulp exposure and amputation were identical to the formocresol approach. Once hemostasis was accomplished, the electrosurgery dental electrode was immediately placed 0.5 mm above the tissue. Fulguration current was used at an intensity setting of nine. When activated, a spark will jump from the electrode tip to the surface of the tissue causing coagulation. The current was applied for 1-2 seconds over each pulpal stump. If additional fulguration was required, 5 seconds elasped prior to subsequent application of the current. ZOE dressing was then placed on the radicular pulp stumps.
All the treated teeth in both groups were restored with stainless steel crowns.
Postoperative periapical radiographs of the treated teeth were taken and considered as a baseline. Then, the patients were recalled for follow-up at 1, 3 and 6 months, for clinical and radiographic evaluation. Two examiners, who were blinded to treatment type, evaluated the teeth clini cally and radiographically. The examiners were faculty from the Department of Pediatric Dentistry and Dental Public Health, Alexandria University.
Evidence of Success
• No prolonged adverse clinical signs and symptoms such as prolonged sensitivity, pain, swelling or mobility.
• No premature loss or extraction of the treated teeth (before the normal exfoliation time), secondary to root or bone resorption.
Lack of radiographic evidence of pathological internal or external root resorption and periapical or furcal radiolucency
The overall success of the treatment was then evaluated using both clinical and radiographic findings. If either was judged to be a failure, treatment then was assessed to be a failure.
Results
The results of this work are divided into clinical and radiographic findings. Table 1 shows the clinical findings of the two groups during the follow-up period. After the first month, no clinical signs or symptoms of failure were observed in any of the two groups. After three months, no signs of failure were observed in both groups I and II. After six months follow-up, no signs of failure were observed in group I, while one case in group II complained of pain and tenderness to percussion. At the end of the study, one case in group II was considered to be clinically failure. Table 2 shows the radiographic findings of the two groups during the follow-up period. After one month, no radiographic findings 
Clinical findings
Radiographic findings
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were observed in any of the two groups. After three months, no signs of failure were observed in both groups I and II. After six months follow-up, two teeth in group I showed widening of lamina dura. In group II, one tooth showed widening of lamia dura and periapical radiolucency and two teeth showed abnormal root resorption. At the end of the study, two teeth in group I and three teeth in group II, were considered to be failure.
Clinical and radiographic success rates
The clinical and radiographic success rates for the electrofulguration group were 95% and 85%, respectively, and for the formocresol group, 100% and 90%, respectively. Figures 1-4 show radiographs of one successful case for each of the two groups. Although the electrofulguration group radiographic failure rate was more than that of the formocresol group, this difference was not statistically significant at the P > 0.05 level using Fisher's exact test.
Discussion
Concern over the use of formocresol in the pulpotomy for primary teeth has promoted the investigation of several alternatives to this medicament [9] .
Several authors seeking to avoid the use of medicaments, have suggested electrosurgery for pulpotomies [8, 10] .
Even though, the electrosurgical pulpotomy technique has been advocated for years, there was very little data to support its use in human primary teeth. In this study, the Ellman-Dento-Surg Electrosurgical Unit was used as it does not cause any adverse side effects and it allowed current selection [11] .
For coagulation, fulguration current was used with intensity setting of nine, which did not cause any tearing of tissues. A cooling period of 5 seconds elasped between successive electrocoagulations has been allowed to decrease possible lateral heat accumulation [12] .
ZOE was used as a base over the pulpal stumps, as it is traditionally recommended, to compare more directly the electrosurgical technique to the widely used formocresol technique. A question of whether the pulp response following pulpotomies was due to the technique or to the base, was raised by many authors [2, 3, 8, 13] . However, Ruemping et al. [3] speculated that a coagulation layer produced by electrosurgery might limit the actions of ZOE on the pulp.
Alternative biocompatible base might provide better results, eliminating the inevitable tissue response seen with ZOE.
Although no statistically significant difference between the two groups was found, the electrofulguration pulpotomy technique had two advantages, which are faster application and no risk of formocresol side effects. This finding coincides with the results reported in a previous study with electrosurgery on primates [8] .
Remarkable similarities have been seen between the formocresol results in the present study and other previous studies [14, 15] .
The findings of the electrofulguration group (group II) compared favorably with those from many previous human clinical studies [1, 4, 6, 16] .
On the other hand, our findings disagree with Fishman et al. [17] , who found a clinical success after only 6 months to be 77% and a radiographic success to be 55%. Compared with the present study, their success rate is low. Fishman et al. [17] concluded that it would be premature to recommend use of the electrosurgical pulpotomy technique. This conclusion may be inappropriate as the investigation was specifically designed to compare two different pulpotomy covering medicaments following electrosurgical pulpotomies, not the success rate of the electrosurgical pulpotomy versus the formocresol pulpotomy. The results of our study indicate that the electrosurgical pulpotomy appears comparable to the formocresol pulpotomy for human primary molars for a postoperative period of at least 6 months.
Most of the previous studies used caries-free teeth [8, 18] . Shaw et al. [8] stated that having a healthy radicular pulp would be necessary for success. Contaminated pulp tissue might not promote adequate penetration of the current. However, the relatively high success rate reported by the present study and the study of Mack and Dean [1] , in cariously exposed human teeth seem to negate that hypothesis.
The relatively benign nature of electrosurgical pulpotomy treatment as compared to pharmacotherapeutic pulpotomy procedures is encouraging. 
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Long-term, prospective human clinical studies are now required to confirm the optimistic results of this study.
Conclusion
The clinical and radiographic success rates for the electrofulguration group were 95% and 85%, respectively, and for the formocresol group, 100% and 90% respectively. There was no statistically significant difference between electrofulguration and formocresol pulpotomy clinical and radiographic success rates at the P>0.05 level.
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